In [2] it was conjectured that the coloured Jones function of a framed knot K, or equivalently the Jones polynomials of all parallels of K, is sufficient to determine the Alexander polynomial of K. An explicit formula was proposed in terms of the power series expansion J Kk (h) = Ti In this paper I show that the explicit formula does give the Alexander polynomial when K is any torus knot.
Introduction
Invariants for a framed knot K defined using a quantum group *& have been described [5] in terms of ' colouring' the knot K with a ^-module. Any choice V A of -module determines a power series J(K;V A )eQ [[h] ], which can generally be rewritten as a Laurent polynomial with integer coefficients in q = e h . The invariant is additive under sums of modules, while using the tensor product of two modules on a knot K gives the same invariant as that of the link K (2) with two parallel strands, when each strand is coloured by one of the two modules. It is thus usual to interpret the whole collection of invariants, for all ^-modules, as a linear function J(K) from the representation ring M of IS to Q [[^] ], where $ is taken as linear combinations of irreducible ^-modules, and the coefficients in M are drawn from Q[[A]], [3] .
The coloured Jones function J K k (h), which is the subject of this paper, refers to the quantum group ^ = SU(2) g , and is given in the notation above by
The coefficients a d (k) have been shown in [2] to be odd polynomials in k of degree at most 2d+l. In the power series for the normalized function
is the function J 0 ,k(h) for the unknot 0 with zero framing, the coefficient of h d is then an even polynomial in k of degree at most 2d. (2) g and torus knots.
Invariants of cables
Explicit details of how to calculate the ^-invariants for a cable about a framed knot K in terms of the invariants of K are given by Rosso and Jones [4] ; a similar description by Strickland appears in [6] . I shall give a brief summary of these results.
Write K (mp) for the (m,p) cable about K, where m and p are co-prime and K (mp) is best described, as a framed knot, in terms of the (m, m) tangle T illustrated below ( Fig. 1) , by decorating a correctly framed diagram of A' with the closure in the annulus of the diagram T p . Further details of,this terminology can be found in [3] . As so defined, the (m,p) cable has m strands, making p/rn full twists relative to the framing of K; the choice of framing corresponds to a choice of parallel which lies on the surface of the torus neighbourhood of K, alongside the cable itself. The notation is consistent with the description of the 2-parallel of K as the (2,0) cable about K; in their paper, Rosso and Jones use the reverse order for m and p. I have reluctantly avoided using (p, q) cables in view of the other meaning for gin a quantum group.
There is a relation between the functions J{K (m p) ) and J{K) given, independently of A", in terms of two linear maps There is an extensive literature on the description of the representation ring & for SU(N) in which irreducible representations F A are indexed by Young diagrams; for example, calculations in Weyl [7] give determinantal formulae for F A as a polynomial in {c ; } which can be found readily from the Young diagram of F A . Conventionally cî s represented by the Young diagram with a single column of j cells, and corresponds to the jth exterior power of the 'fundamental' iV-dimensional representation c x of SU{N).
The description for the invariant of a cable in terms of the invariant of the original knot, for any quantum group ^', can be summarized in the following theorem, which appears in [4] and [6] .
THEOREM (Rosso-Jones, Strickland). The quantum invariant J{K (m p) )for the (m,p) cable about K is given by as a function on the representation ring !M of the quantum group. I
Thus, when we find ^(F^,) = Sa A F A , with a A eZ and F A irreducible, we have Now in the case of the quantum group SU(2) q the ring 3& is isomorphic to the polynomial ring in one variable c 1 = x + x' 1 , or equally to the symmetric part of the Laurent polynomial ring in x. We have a basis of irreducibles in 52 consisting of We thus have
To calculate the formula proposed for the Alexander polynomial we must first normalize the Jones function to find 
